Small and Medium-sized enterprises manufacturing sector contributed significantly to Malaysian economy. Specifically, food and beverages SMEs industry play an important part in fulfilling the increasing food demands in Malaysia. However, there is a rising concern on the environmental degradation caused by the aforementioned sector and sustainable practices have been identified as an approach to minimize the effect of manufacturing activities towards environmental degradation. Thus, the aim of this research is to examine the adoption of sustainable manufacturing practices among food and beverages SME's in Peninsular Malaysia. This study was based on a quantitative approach and the primary data were collected using structured questionnaire via face to face interview with 375 manufacturers. Data collected were analysed using descriptive and chi square analysis. Majority of the respondents agreed that improving brand image, reducing overall business costs and increasing profit as benefits gained by the SMEs from adopting sustainable practices. Chi-square analysis revealed that region of business profile is significant in the adoption of sustainable practices among food and beverages SMEs in Peninsular Malaysia. The findings provide further evidence that the adoption of sustainable practices in their manufacturing activities not only provide economic benefits but more importantly, minimize the effect towards environmental degradation.
INTRODUCTION
According to Department of Statistics Malaysia, the actual gross domestic product (GDP) of SME shave continuously outperformed the overall economy with an average annual growth rate of 6.6% compared with 5.2%achieved by the overall GDP in the 2011-2017. This has led to an increase in SMEs' contribution to overall GDP from 32.2% in 2010 to 37.1% in 2017.Small and medium-sized companies accounted for 37.1% of GDP, 66.0% of employment and 17.3% of exports in 2017 compared with 2016. Currently, Malaysia has a total number of 907,065 enterprises that are active and still in operation. Out of the total, micro, small, and medium enterprises formed as a category and are involved in the various sectors such as service (89.2%), manufacturing (5.3%), construction (4.3%), agricultural (1.1%) and quarrying (0.1%) [1] .SMEs contributed significantly in terms of economic development to the country especially in the production of food products that meet the specifications of the international standard. The manufacturing industry contributed 21.5% to the total GDP of SMEs in 2017 [1] and within the aspects of communities such as induced noise and accidental rate. Consequently, food processing and production are accused of being one of the main contributors to disrupting the sustainability of the ecosystem [9] added that land, air, and water contamination from food's manufacturing processes, and rapid increase of greenhouse gas (GHG) emission from within the decomposition of organic waste and the food supply chain are the effects from the food production and consumption. Besides, [10] revealed that GHG released from food production and consumption are predicted to increase further in light of the exponential growth in human population. In addition, increase in the complexity of worldwide food supply chains is the result from the increase of consumers' demand on seasonal and more varied food products [11] . A study on food, greenhouse gas emission and the changing climate by [12] disputed that worldwide environmental degradation was caused by food production and consumption. According to [13] ,the estimated collective communal of small and medium-sized companies (SMEs) manufacturing operations toward the ecosystem is noteworthy and could exceed the overall environmental impact of large companies.Despite the fact that many prior researches have focused on the latter. In short, the consideration of SMEs industries in the environmental management and social literatures is still open for debate.
Research by the Malaysian Agricultural Research and Development Institute(MARDI) revealed an alarming statistic that 15,000 tons of food is wasted every day. Food waste in Malaysia has hit a critical point, as statistics from the Solid Waste Management and Public Cleansing Corporation (SWCorp) reported that 55% of solid waste disposed in landfills consists of food. Malaysians allegedly have at least 3,000 metric tons of food per day that is still eligible for consumption, with the quantity increasing during the festive season [14] . In addition, food represented between 31% and 45% of the 36,000 tons of waste produced annually by Malaysians. The treatment procedure for all food waste and the transportation to treatment plants require fuel. The process of producing, packaging and transporting food waste involves built-in energy expenses equivalent to nearly 15 million tons of carbon dioxide annually [15] .Sustainable practices are therefore, required and seen as a primary source of improved company performance by many manufacturing firms in many countries across the globe, including the Asia-Pacific region, United Kingdom and the United States [16] - [17] .
Implementing sustainable methods in manufacturing activities promote the development of manufacturing item that use minimum amount of material or energy resources and minimize environmental impacts. In addition, the exercise also promotes sustainable procedures and maintains substance or energy reserves of manufacturing technologies and supply chains. Furthermore, government, policy makers and consumer are pressuring the food and beverages manufacturers to engage in sustainable practices. This concern has necessitated the need to implement sustainable manufacturing practices which is aimed at reducing the negative impact of manufacturing sector,especially in thedaily operation of food and beverages industries on the environment. While sustainable practices are practiced and extensively researched in developed countries, its advocacy and implementation in developing countries is still in its infancy [18] .Therefore, this study seeks at providing insights into the adoption ofsustainable practices in developing countries, particularly in Malaysia emphasizing on food and beverages SMEs.
Sustainable Practices
Usually a constrained definition of manufacturing is used to describe the physical material shift or method of turning input materials into products.Sustainable manufacturing is defined by the US Department of Commerce (2001) as the 'creation of manufactured products that minimize negative environmental impacts, conserve energy and natural resources, are safe for employees, communities and consumers and are economically sound'. According to the [19],the capacity of business of larger firms can be defined by evaluating their economic efficiency and then utilized the information acquired to create decisions on improving techniques that can contribute to greater adoption of sustainable manufacturing practices. [20] viewed sustainable environmental practices as techniques, policies and the procedures taken by a firm with specific aim of monitoring and controlling the effects of the firm's operations on the natural environment. Sustainable manufacturing encompasses the control of value chain to generate end products and outcomes along the supply chain where changes can be made. Hence, reducing the product's packaging or using recyclable packaging may occur at every stage of the supply chain. Plantbased and recycled contents are alternatives to petroleum-based materials that can be incorporated into products to become environmentally friendly [21] .Research from [21] revealed that scholars, industry, governments, and trade associations adopted different definitions of sustainable manufacturing. Over time, the definition of sustainable manufacturing has evolved as more studies are conducted to develop better understanding on concepts of sustainable manufacturing. There are two independent elements yet related in sustainable manufacturing whichinclude the production that uses minimum material or energy resources and minimize the environmental impacts along their life cycle stage. There are four main concepts of sustainable practices, namely Total Quality Management (TQM), Corporate Social Responsibility (CSR), lean and green practices. These include operations in reducing waste, while simultaneously emphasizing on ethical commitment [21] .
Study by [22] added that lean manufacturing, which is synonymous with the Toyota Production System (TPS), began in Japan after World War II. Eliminating waste which results in greater efficiencies, is the idea behind TPS and "lean". Waste involves overproduction, human capital, inventory, movement, correction, over-processing and storage. Lean manufacturing strategies enhance business efficiency by improving manufacturing productivity by decreasing set-up times and work in process inventory that improve throughput times [23] . Moreover, [24] indicatedthe outcomes of lean practices adopted by Portuguese food and beverage firms as increase in production flexibility and reduce in lead times. Research conducted by [25] on green manufacturing demonstrated that the word "green" is frequently used to denote environmentally safe. The Green Party first developed this ideology in Australia in the early 1970s. Specifically, it seeks to eradicate or minimize waste that has a negative impact on the atmosphere. "Green" production often referred to as sustainable production. Such disposal products are hazardous to the environment and natural resources. In addition to the end product, green production also involves the awareness of the life cycle of a product. This implies that elements and equipment produced and used throughout the supply chain are toxic.Furthermore, theemissions of products used at every stage throughout the supply chain isintentional when an item is being produced.
[21]reportedthat the commonly quoted "Triple Bottom Line" or simply "people, planet, profits" are included in many businesses as attempts on being sustainable. Study on the implementation of TQM in the food industry in Germany shows positive effects on the achievement of the business through the adoption of methods [26] .The TQM of W. Edwards Deming is also essential for sustainable production. It enables a business to produce more sustainably by being more effective and using fewer natural resources; however, in the name of sustainability, most firms will not risk their product's worth [26] .The concept of corporate social responsibility is beyond the organizations' quality production and it is the bottom line of a company to instil morality and ethics to employees, suppliers, customers, and local community. The phrase "corporate social responsibility" has been used by business since the 1960s [21] .Besides, [27] agreed that 'corporate ' duties and how a business handles its staff and their communities are part of the social responsibility. [28] added that social accountability relies on integrating procedures and strategies that are aware of social effects in day-to-day business activities. Among others that are included in social responsibility practices are those related to fundamental needs and quality of life, volunteers, integration into social networks and gender equity, labour practices and human rights [29] , training employees in sustainability, sustainable education, and outreach [25] . [30] in their study on the concept of sustainable manufacturing concluded that all of the principles,namely lean, green, TQM, and CSR are employed in today's sustainable manufacturing. Fundamentally, sustainable production reduces energy, water and waste.It also increases awareness on the impacts of manufacturing processes among workers and local communities. Overall, we define sustainable production as using less power and resources to generate a product that is equally effective and of the same quality as a replacement product.
A sustainable manufacturing devise ways and strategies to decrease resource consumption through improved efficiency in manufacturing processes, eliminate unnecessary resource use, and decrease the amount of waste and emissions produced through manufacturing activities [21] . There are four primary operations in sustainable manufacturing that include reduce in energy use, water, emissions from manufacturing procedures, and physical waste. These operations parallel the process and product efficiency enhancement that cross all areas of a company's production, transportation and distribution activities. The creation of wildlife habitats, installation of renewable energy production in crops, transformation of waste into income flows and the improvement of societies at the location of installations are among the other projects included in sustainable production methods [21] .SMEs play important roles in shaping the food industry's social and environmental impacts [31] - [33] . Therefore, sustainable practice among SMEs may support the environmental, social and economic development especially in low-income countries. In fact, [18] identified sustainable manufacturing as one of the key environmental initiatives. Generally, the implementation of sustainable manufacturing can contribute to better environmental performance. [34] asserted that organizational factors, for example, size of the organization are one of the factors influencing the adoption of lean manufacturing in SMEs manufacturing activities. Firms are struggling to adoptthe sustainable manufacturing practices which are limited by their "smallness"on the resources [35] - [37] .Meanwhile, [38] concluded that the SMEs are not readily involve in good environmental management practices due to their inadequate management capability and skills and also lack of resources that hinder their engagement in other management areas, such as human resource management, strategic planning and training [39] - [40] . SMEs in urban, rural, regional and remote areas are owned and operated by both men and women of all ages with varying educational and ethnic backgrounds. The heterogeneity of SMEs nature further complicates the communication as a discrete group and efforts must be coordinated to provide target and specific technical assistance [5] , [41] .The communication issue is exacerbated by the lack of capacity for environmental training [42] and the fact that they are often less active in organizations that may be of assistance to them such as trade associations [43] . In this study, SMEs is categorized into micro, small, and medium enterprises based on their annual sales turnover as defined by SME Corporation (2014). Therefore, we hypothesized that: H1: There is significant relationship between business profile and the adoption of sustainable manufacturing practices among food and beverage SMEs in Peninsular Malaysia.
Business Profile

METHODOLOGY
A survey was conducted to collect survey information on the adoption of sustainable manufacturing practices among SMEs food and beverages manufacturers in Peninsular Malaysia. A structured questionnaire was designed into six sections. The questionnaire was designed by using Likert Scale of 1 to 5 (1 represents strongly disagree and 5 as strongly agree) to measure SME's manufacturers benefit in adopting the sustainable manufacturing practices. Primary data was used to achieve the objectives of the study given that this is a quantitative study. It is one of the reliable methods which is also a survey method of data collection that can ensure data information is up to date and able to provide answer to the research questions and hypothesis. A survey is one of the common and established methods used for primary data collection [44] .It allows the researchers to create information to answer all questions concerning the independent and dependent variables [45] .
This study was carried out in Peninsular Malaysia as the proportion of food and beverages SMEs is higher in Peninsular Malaysia. Peninsular Malaysia consists of 11 states and 2 federal territories. All of the states are categorized into four regions, namely northern region (Perlis, Kedah, Pulau Pinang, Perak), east coast region (Kelantan, Terengganu, Pahang), central region (Selangor, Negeri Sembilan, federal territories of Kuala Lumpur and Putrajaya), and southern region (Melaka, Johor) The total number of SMEs established for the manufacturing sector is 47,698. The percentage share of SMEs in manufacturing sector in Malaysia for food and beverages is 17.4% accounting for 8300 firms. The total number of food and beverages SMEs in Peninsular Malaysia is 6910. Slovin's Formula was used to obtain the sample size for this study where ndenotes the sample size andis given by:
whereN is the population size and e is the margin error which is 0.05 [46] . The sample size for this research was calculated and the result is 378 firms of sample size representing the total number of food and beverages SMEs of 6910. This study involved participation of 378 SME entrepreneurs in manufacturing sector focusing on food and beverages industries from all states in Peninsular Malaysia. The samples were selected from directory of SME Corporation Malaysia using random sampling method. A consecutive number from 1 to N (6910) was assigned for each of the SMEs. Random numbers from random number tables were obtained to select 378 samples from 6910 SMEs [47] . Questionnaires were distributed to 378 SMEs. Enumerators were assigned to each of state in the Peninsular Malaysia to assist with the data collection. 375 SMEs completed the questionnaires and 3 questionnaires were excluded because of the incomplete information.
The collected data were analysed using descriptive analysis and chi-square analysis. Descriptive analysis is one of the statistical methods where raw data is transformed into a simpler form to facilitate understanding and interpretation. Percentage, frequency distribution and average of the raw data can be pinpointed using this technique. It is also used to illustrate the basic characteristics of the data in a study. Descriptive analysis summarizes a given data set, which can represent the entire population or a sample. In this study, descriptive analysis was used to describe the business profile of the SME's food and beverages and socio demographic profile of respondent that participated in this study. Besides, the benefits of adopting the sustainable manufacturing practices was described using descriptive analysis. Meanwhile, chisquare analysis was carried out to identify the association of business profile of SME's food and beverages manufacturers and the adoption of sustainable manufacturing practices.
Chi-square (χ 2 ) is a non-parametric test of significance when the data is in the form of frequency counts occurring in two or more mutually exclusive categories [48] . This test is also used to determine whether the experimentally observed results are consistent with construct hypothesis. More specifically, Karl Pearson (1857-1936) was the first person who developed the chi-square test and the logic of hypothesis testing. The two main purposes of chi-square analysis are to test the hypothesis of no association between two or more variables and to test how likely the observed distribution of data fits with the expected distribution, also known as the goodnessof-fit test. It is used to analysecategorical data such as male or female but not for parametric or continuous data such as weight measure in kg. Furthermore, the chi-square test can be used for any variable including the group (independent) and the test variable (dependent) that are either nominal, dichotomous, ordinal, or interval scale. The chi-square is calculated using the followingformula:
Where, O = observed frequency E = expected frequency
For the purpose of this study, chi-square analysis was employed to test if there is significant association between adoption of sustainable manufacturing practices among SMEs food and beverages industries in manufacturing sector and SMEs business profile.
RESULTS AND DISCUSSION
Descriptive Analysis
The business profiles of the food and beverages SMEs in the present study include location based on region, years of establishment, and annual sales turnover. Table 1demonstrates that majority of the food and beverage SMEs that responded in this study were located in Central Region (Selangor and Wilayah Persekutuan) which accounted for 32.6%, followed by Northern Region (Perlis, Kedah, Perak, Penang) which accounted for 31.2%. Only 14.4% of the total respondents were SMEs from East Coast Region (Kelantan, Pahang, and Terengganu). Based on the [1] , more than 60% of SME's were mainly concentrated in the top five states, namely Selangor, Kuala Lumpur, Johor, Perak and Pulau Pinang. Table 1 also shows that the establishment of most of the food and beverages SMEs responded in this study comprised of 1 to 10 years (61.9%), followed by 11 to 21 years (26.1%) and 21 to 30 years (5.3%). The remaining 4.5% and 2.1% comprised of SMEs established from 31 to 40 years and 41 to 50 years, respectively. According to [1] ,small enterprises with annual sales turnover between RM300,000 and RM15 million arecategorized as small enterprises. Medium enterprises are identified by annual sales turnover between RM15 million to RM50 million whereas micro enterprises comprise of annual sales turnover less than RM300 000. Therefore, based on the given definition of enterprise, there were 66.7% (250) of small enterprises SMEs, 27.2% (102) were micro enterprises and 6.1% (23) of the SMEs were medium enterprises. (20) , and Chief Operating Officer with 4.5% (17) . Respondents who held the position as inventory and logistic manager accounted for 3.7% (14) and about 3.2% (12) held the position as plant manager. The result also showed that 2.9% (11) consisted as others (supporting staff), 1.3% (5) as operation manager and only 1.1% (4) as purchasing and procurement manager. With regards to year(s) of working experience, 48.3% (181) of the respondents in the present study have accumulated 1-10 years of working experience, 25.9% (97) with 11-20 years of working experience, and 16.0% (60) with 21-30 years of working experience. Respondents who have accumulated 31-40 years of working experience only accounted for 9.1% (34) and about 0.8% (3) have more than 40 years of working experience. Finally, in terms of year(s) of employment at the current company, Table 2 shows that 78.4% (294) of the respondents have been working for 1-10 years, while 17.1% (64) of the respondent have been employed between 11-20 years. 2.9% (11) of the respondents have 21-30 years of employment at the current company and respondents who have between 31-40 years of employment were the least with 1.6% (6). Table 3 demonstrates that 46.8% strongly agreed that the adoption of sustainable manufacturing practices can improve the brand image, followed by 43.5% who agreed with the statement. 46 .5% and 42.5% of the respondents agreed and strongly agreed, respectively for the statement of reduce overall business costs. 44.2% of the respondents strongly agreed that the adoption of sustainable manufacturing practices can increase the profit of the firm, followed by 42.5% who agreed. In terms of increase the efficiency of overall supply chain, 45.5% strongly agreed with the statement, followed by 41.2% who strongly agreed. The overall mean score for the study was 4.21, where a mean score above 4.0 indicates that the respondents had a strong agreement with a statement. 
4.05
Overall Mean Score 4.21
Chi-Square Analysis
Chi-square analysis was used to measure the association between the adoption of sustainable practices and business profile of the SMEs. The following hypotheses were evaluated using the above analysis H0: There is no significant association between business profile and adoption of sustainable manufacturing practices among food and beverage SMEs.
H1: There is significant association between business profile and adoption of sustainable manufacturing practices among food and beverage SMEs. Table 4 shows the analysis of crosstab of business profile of SMEs and adoption of sustainable manufacturing practices. The crosstab analysis was applied for all the business profile of SMEs. However, according to the Pearson Chi-Square value, only variable of region is significant with the adoption of sustainable practices. The different level of adoption of sustainability practices was clustered as low versus high adopters based on the total number of practices adopted [49] . The relationship between location of the SMEs based on region and the adoption of sustainable practices are shown in Table 4 . SMEs located in the central region were the majority group that adopt high adoption of the sustainable practices accounting for 34.4%, followed by northern region which accounted for 30.0%. However, the SMEs located in the East coast region only composed 10.8% of the total SMEs who practiced high adoption of sustainable manufacturing practices. Table 5 shows that out of the three variables on business profile characteristics, only one variable is statistically significant associated with the adoption of sustainable practices among food and beverage SMEs at 1% significance level (α=0.01). The variableregion (p=0.005) is significant at 1% level of significance. Two variables, namely years of establishment and annual sales turnover showed no statistically significant association with the adoption of sustainable practices. Thepresent finding corresponded with [49] where the age of a firm and the annual sales turnover were not associated with the adoption of sustainable practices. On the other hand, [38] reported that the important driver to good environmental management practices is the size of the firm, including human resources. Hence, this implies that the adoption of sustainable practices among food and beverage SMEs significantly depended on region. 
CONCLUSION
Majority of the food and beverage SME's that responded in this study were located in Central Region (Selangor and Wilayah Persekutuan), which accounted for 32.6% followed by Northern Region (Perlis, Kedah, Perak, Penang), which accounted for 31.2%. The present findings revealed that about 66.7% (250) of the SME's had annual sales turnover between RM300, 000 to less than RM15 million. The rest, around 27.2% (102) of the SME's had less than RM300 000 of annual sales turnover. The mean ranking analysis was used to evaluate the statements of benefit in adopting the sustainable practices in the firm's daily operation. The overall mean score for the study is 4.21. Chi-square analysis was carried out to investigate the association between business profile of food and beverage SME's and the adoption of sustainable practices. The results showed that adoption of sustainable practices has positive significant association with region of SMEs. There are numbers of previous studies on sustainable practices carried out in other countries. However, the study on adoption of sustainable practices focusing on food and beverage industries in Malaysia related to environmental degradation caused by the daily operation is limited. This might due to lack of awareness on the environmental degradation caused by their firm. The rate of environmental degradation caused by the SMEs could be higher when compared to the large firms. However, most of the previous study only focused on the environmental degradation caused by the manufacturing activities of the large firms and the adoption of sustainable practices in the large firms. These results in limited statistics, facts and figures on adoption of sustainable practices among SMEs, specifically in food and beverage industries in Malaysia. In addition, the study was completed within three months of time frame and only covered Peninsular Malaysia areas., Therefore, this study might be lacking in terms of sample size and methods selected for analysis. Since the present study is only conducted in Peninsular Malaysia, it is recommended that future research should expand and include the states of Sabah and Sarawak. Granted that the adoption of sustainable practices among SMEs varies according to region, the inclusion of both states in the Borneo could provide greater sample size and therefore, more reliable studies.
